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ltoh, S.-1. (Kyushu Univ.) 
Yagi, M. (Kyushu Univ.) 
In addition to the edge transport barrier 
in the H-mode, the internal transport barrier has 
also been known [1]. Based on the theoretical 
method of self-sustained turbulence [2], the 
formation of the internal transport barrier is 
studies [3]. 
We study the high-aspect-ratio toroidal 
plasmas. The magnetic geometry is specified 
by the average magnetic curvature K, safety 
factor q, and magnetic shear parameters =rq'lq. 
For the system of magnetic well 
(tokamak or stellarator), the anomalous transport 
coefficient in toroidal plasmas is given as 
X = _1_03/2(_£)2 v A 
f(s) 0 roP R 
0 0 =a.= -q2R~'0 and the fitting (s' =s-a.) 
J 2(1- 2s')(1- 2s' + 3s'2) (s' < 0) 
f(s,a.) ::: 
J2( 1 - 2s' + 3s'2 + 2s'3) (s' > 0) 
1 + 9lis'512 
The zero-dimensional estimate of the 
energy confinement time for the L-mode yields 
'tE oc: (G)0·4B0·~A/Z)0·2n°·6a2RP- 0·6, where Arz 
is the ion mass ratio. This result shows that the 
power degradation is the generic feature of the 
L-mode confinement in toroidal plasmas. The 
n-dependence differs from the L-mode scaling 
in tokamaks. However, it describes the thermal 
part in 'tE (i.e., beam part is excluded), which is 
known to have the density dependence like -v'n. 
The one-dimensional transport code is 
used by employing this for the of local transport 
coefficient. The Bootstrap current is generated 
if the plasma pressure becomes high. There is a 
mutual interactions in between the Bootstrap 
current, the reduction of the shear, and the 
reduction in the coefficient 1/f(s,a.). Through 
this nonlinear link, the internal transport barrier 
is found to be established, if the heating power 
is high enough. Figure 1 illustrates the radial 
profiles in the JET -grade plasma. The formation 
of the internal transport barrier is clearly 
demonstrated. 
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Fig.1 Profiles of the plasma pressure (a), 
current density (b), safety factor, shear 
parameter, form factor F=1/f (d) and the thermal 
conductivity (e) for the high-~ plasma of lp = 
1MA and P = 20MW. (JET-grade plasma). 
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